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Abstract
Purpose This study aimed to compare the aesthetic perception and treatment need in individuals of different ethnicities with
various degrees of laterognathism assessed by orthodontists, oral and maxillofacial surgeons, and laypersons.
Methods Three male descendants of different ethnicities were assessed, in which the mandibular deviation was manipulated
digitally in different angulations (from 0 to 8°). The assessment was performed by three groups (orthodontists, maxillofacial
surgeons, and laypersons (n = 20)), and it consisted of scoring the degree of pleasantness of the images presented in a numerical
scale and indicating or not a corrective treatment for the respective image.
Results The higher the degree of deviation, the lower the scores assigned to the image (p < 0.05). Laypersons assigned the highest
scores, with a significant difference between laypersons and oral andmaxillofacial surgeons (p < 0.05). In terms of treatment need
according to the group of evaluators, there were no statistically significant differences among them (p > 0.05). Moreover, the
increase in degree of deviation increased the perception of treatment need (p < 0.05). The African faces received the highest
scores, with significant differences from the Caucasian faces (p < 0.05). The overall tendency was higher treatment indication for
the Caucasian faces, with statistically significant differences from the African faces (p < 0.05).
Conclusion The greater the mandibular deviation, the lower the aesthetic pleasantness. Laypersons are less critical regarding the
assessment of mandibular deviation. There was no difference for treatment indication by the different groups of evaluators. In
addition, ethnicity may influence the perception and treatment indication.
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Introduction

The beauty standard is subjective and changeable [1], and it is
affected by numerous factors over time [2, 3]. Relationships,
either romantic [4] or professional [5], are based on what is
pleasant in the eyes of each individual and this pattern is
affected by environmental and ethnic factors, as well as the
media and social networks [6–8].

Following this tendency, the concept of aesthetics in
Dentistry has also changed over time. Specialties such as
Cosmetic Dentistry [9], Orthodontics [2], and Periodontics
[10] have always had their aesthetic concepts renewed at each
standard established by society [7]. One of the most desired
beauty concepts is facial symmetry, which is commonly asso-
ciated with aesthetically pleasing [6, 11]. Patients with some
type of dentofacial deformity correspond to approximately
20% of the population [12] and form a considerable portion
of dental patients who seek the symmetrical pattern [13].
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Among the dentofacial deformities, laterognathism may be
mentioned, which is characterized by the mandibular devia-
tion to one of the sides affected [14]. The diagnosis is per-
formed mainly by extraoral examination, which shows the
existent degree of asymmetry by assessing the proportion of
facial thirds [14] using cephalometric examinations [15] or 3D
images [16]. Patients with this condition are commonly asso-
ciated with low self-esteem and aesthetic dissatisfaction, thus
seeking corrective procedures [17].

Because it is a visual diagnosis, the aesthetic perceptions of
the patient and the professional may diverge, considering that
laypersons are less critical than professionals [10, 18].
Moreover, scientific evidence [10, 19, 20] shows that the view
of each professional to the patient may vary, which will inter-
fere directly with treatment indication and planning [21].

Thus, the present study aimed to compare the aesthetic
perception and treatment need of individuals of different eth-
nicities with various degrees of laterognathism assessed by
orthodontists, oral and maxillofacial surgeons, and layper-
sons. The authors have tested the following hypothesis: (1)
The higher the degree of laterognathism, the lower the aes-
thetics; (2) orthodontists and oral and maxillofacial surgeons
will be more critical for aesthetics than laypersons; (3) ortho-
dontists and oral and maxillofacial surgeons will indicate pro-
fessional treatment more often than laypersons; (4) ethnicity
will influence the perception of laterognathism.

Methods

All Brazilian (Resolution CNS/MS no. 466/2012) and inter-
national (Declaration of Helsinki) guidelines related to re-
search ethics involving human beings were respected. The
project was approved by an Independent Human Research
Ethics Committee (protocol #37580614.0.0000.5546). The
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement [22] was used to aid the
research and the reporting of results obtained.

Study design and settings

It is an analytical observational study that assessed digital
images of three male descendants of different ethnicities
(Caucasian, Asian, and African) selected by the external phe-
notypic characteristics such as skin color (black, yellow,
white), nose shape, and hair texture, which best represent the
ethnicities assessed.

Besides the phenotypic characteristics, the following
inclusion and exclusion criteria were used for selecting
the models: age between 18 and 29 years and passive
lip sealing. Individuals who presented any characteristic
that could interfere aesthetically (marks, piercings, tattoos,
scars, etc.) were excluded.

The models were selected from portfolios of a modeling
agency in one city of Brazil. Standardized photographs were
taken in frontal view using a professional camera (Canon™
EOS 7D, Melville, NY, USA) with resolution of 300 dpi
placed 1 m away from the models. Three Brazilian men clas-
sified as descendants of Caucasians, Asians, and Africans
were instructed to hold the natural position of the head,
looking forward with a neutral expression, and lips slightly
sealed.

The photographs taken were imported (resolution of
1366 × 768 pixels) to a computer for correcting small imper-
fections, mirroring, and simulating mandibular deviation with
the Adobe Photoshop™ CS5 photo editing software (Adobe
Systems Inc., San Jose, CA, USA).

In order to simulate the mandibular deviation, a vertical
reference line was drawn on the midline of the photographs
of the symmetrical faces (Fig. 1). Next, the lower facial third
was angulated every 2°, from 0 to 8° of deviation. Five images
were obtained from each of the three symmetrical faces,
resulting in 15 images for assessment (Fig. 2).

Sample characteristics and data collection

The sample included three groups of 20 participants
each: laypersons (14 women and 6 men), orthodontists
(13 women and 7 men), and oral and maxillofacial sur-
geons (1 woman and 19 men). Participants from all
ethnicities were included. The sample size was set based
on previous studies [2, 18]. At the end of the study, in
order to verify whether the sample was sufficient to
produce reliable results, the statistical power associated
with the comparisons performed was calculated using
the G*Power software (version 3.1).

Two authors (PBCB and WAV) recruited laypersons from
the employees of the university and gave them the printed
version of the questionnaire. The laypersons had no

Fig. 1 a Image of the model after facial mirroring or symmetrization. b
Digital simulation of laterognathism
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experience in dentistry and were not made aware of the aims
of the study [23].

Orthodontists and oral and maxillofacial surgeons were
identified through the registration with the regional dental
council. Lists of dentists in alphabetic order were obtained.
The list was then organized randomly (http://www.random.
org/lists/) and the first 20 in that list were contacted and
invited to participate in the study. If the orthodontist or oral
andmaxillofacial surgeons refuse to participate, the next in the
list were chosen until all sample were selected. All participants
that agreed to participate in the study signed an informed
consent form. Only dentists working as clinicians were
approached [21].

The 15 images were organized randomly (http://www.
random.org/lists/) in a PowerPoint™ (Microsoft Office
2007, Redmond, USA) slide and they were presented to the
evaluators individually on a Dell™ Ultrabook (P35G, São

Paulo, Brazil) [6]. Each evaluator received a questionnaire
that included questions regarding personal and professional
aspects, as well as instructions and questions that guided the
assessment of the images for treatment satisfaction and need.
After receiving information on the objectives of the study and
signing a consent form, the presentation of the images started
with the help from one of the authors.

The 15 images were presented to the evaluator, who
should assign a score from 0 to 10 for the aesthetic
satisfaction of the image (0 = not pleasant, 5 = pleasant,
and 10 = extremely pleasant) [24]. The evaluators were
also questioned on whether any of the images required
some type of treatment (only Byes^ or Bno^ answers)
according to their perception. The images of the three
models (Caucasian, Asian, and African) were used. The
total assessment time was 6 min, with automatic transi-
tion of the PowerPoint™ slides.

Fig. 2 Mirrored images, with mandibular deviations of 2, 4, 6, and 8° in
Caucasian, Asian, and African faces. a, f, and k Mirrored images. b, g,
and l Images with 2° of deviation. c, h, and m Images with 4° of

deviation. d, i, and n Images with 6° of deviation. e, j, and o Images
with 8° of deviation
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Data analysis

Initially, a descriptive statistical analysis of the variables was
performed to characterize the sample. Quantitative variables
were expressed by central tendency and variability measure-
ments, whereas the categorical variables were described by
absolute frequencies and percentages. To compare the facial
pleasantness scores (quantitative variable) among the groups
of evaluators (intergroup analysis) and within the groups
(intragroup analysis), the Kruskal-Wallis test and Friedman
ANOVAwere used, respectively, with multiple mean compar-
isons by the Bonferroni post hoc test. To compare the preva-
lence of treatment indication (categorical variable) among the
groups of evaluators (intergroup analysis) and within the
groups (intragroup analysis), Pearson’s chi-square test (or
Fisher’s exact test, when appropriate) and Cochran Q test were
used, respectively. In all analyses, the significance level was
set at 5% (p < 0.05).

Results

The mean age of evaluators was 36.5 ± 10.32 years (36.7 ±
8.89—orthodontists; 37.9 ± 10.73—oral and maxillofacial
surgeons; 35.1 ± 11.52—laypersons), and 32 were men
(53.3%) and 28 were women (46.7%). Table 1 shows the
comparative analysis results of the facial pleasantness scores
assigned by the evaluators according to ethnicity and degrees
of mandibular deviation of the images. The study power cal-
culation for the sample was over 80%, considering the facial
pleasantness scores assigned by the different groups of evalu-
ators, at α = 5%.

Overall, it was verified that the higher the degree of devi-
ation, the lower the scores assigned to the image (p < 0.05).
The overall tendency was laypersons assigning the highest
scores, followed by orthodontists and oral and maxillofacial
surgeons, with a significant difference between laypersons
and oral and maxillofacial surgeons for most of the images
rated (p < 0.05). The faces of the African ethnicity received
the highest scores, followed by Asian and Caucasian faces in
this order, with significant differences among Caucasian and
African faces in the presence of mandibular deviations of 2, 4,
and 8° (p < 0.05).

In terms of treatment need according to the group of eval-
uators, there were no statistically significant differences
among them (p < 0.05) (Table 2). As expected, the increase
in degree of deviation increased the perception of treatment
need (p < 0.05). When comparing treatment need among eth-
nicities, the overall tendency was higher treatment indication
for the Caucasian faces, with statistically significant differ-
ences from the African faces in the presence of mandibular
deviations of 2, 4, and 8° (p < 0.05).

Discussion

The present study compared the aesthetic perception and treat-
ment need of different degrees of mandibular deviation in
three men of different ethnicities assessed by orthodontists,
oral and maxillofacial surgeons, and laypersons. The results
showed lower scores that were directly proportional to the
degree of mandibular deviation, considering that laypersons
are less critical than orthodontists and oral and maxillofacial
surgeons. However, there were no significant differences in
treatment indication by the different groups of evaluators.
Thus, the first and the second hypotheses were confirmed
and the third was rejected.

Facial harmony and its role in aesthetic discernment has
been the aim of several studies over the years. In 1965, Lu
[25] affirmed that only symmetries over 3% could be per-
ceived clinically. This same affirmation may be concluded in
our study, which verified similar scores in variations of 0° and
2°, but a continuous drop as the mandibular deviation became
more prominent at 8°. Moreover, several studies indicated that
the more symmetrical the face, the most pleasant the aesthetics
[21]. However, the study by Springer et al. [11] concluded that
even though facial asymmetry plays a major role in aesthetic
perception, small facial asymmetries might make the faces
more beautiful, depending on the location of the so-called
beauty spots. Springer et al. [11] have also concluded that
the closer the asymmetry is to the midline, the less attractive
the face, but as the asymmetry gets farther, it presents a lower
aesthetic value or even a positive one. This conclusion starts
an important discussion on the subjectivity of pleasantness
assessment, which may be affected by numerous factors such
as personal taste, level of visual analysis, and interpretation
perception [3].

Considering such subjectivity, another factor accounted for
in this study was the professional training of each group of
evaluators. A study by Falkensammer et al. [23] concluded
that education is a major factor for aesthetic judgment, show-
ing differences between professionals and laypersons. The
same results may be observed in the present study, in which
laypersons assigned higher scores to mandibular deviations
than orthodontists and oral and maxillofacial surgeons.
These findings also confirm the results of other studies with
similar methods [18, 19]. This difference may be attributed to
the more specific training of professionals for detecting such
asymmetries. However, a study by Meyer-Marcotty et al. [26]
proposed a 3D evaluation method where no difference was
observed between the perception of professionals and layper-
sons, which contradicts the results presented by
Falkensammer et al. [23]. This contradiction may be justified
by the evaluation being in 3D rather than a 2D image, which
diminishes the subjectivity in the assessment. Future studies
must focus on the 3D type of assessment aiming at the de-
crease of subjectivity in the evaluation of the patient.

Oral Maxillofac Surg (2019) 23:407–413410



Another variable observed in the present study was regard-
ing the ethnicity of the models assessed. A study by Coetzee
et al. [8] assessed facial attractiveness based on the ethnicity of
the evaluator and the person evaluated, showing the impor-
tance of this variable when deciding on the most attractive
profiles. In the present study, the images of the African model
received higher scores than the images of the Caucasian mod-
el, with statistical difference between them. This result is sim-
ilar to the one found by Barbosa et al. [19], who assessed the
aesthetic perception of mandibular deviation in women of
different ethnicities. One of the justifications presented by
Coetzee et al. [8] was that evaluators, for residing in Europe,
are more used to the facial characteristics of Caucasians, thus
resulting in higher scores for this group. In the present study,
due to the mixed-race population of Brazil, we believe that the
best justification is that the African facial characteristics have
minimized the different degrees of mandibular deviation, re-
quiring a higher visual accuracy to be perceived, thus leading
to higher attractiveness scores.

Considering the aesthetic subjectivity, the indications for
corrective treatments also become subjective when they are
not associated with functional problems. A previous study by
McKeta, Rinchuse, and Close [20] showed a significant sta-
tistical difference between treatment indication from layper-
sons and professionals. In the present study, however, this
difference was not found, as in the study by Barbosa et al.
[19]. This contradiction may be justified by the different meth-
od of the studies, considering that the study by McKeta,
Rinchuse, and Close [20] required that patients themselves
indicated or not their own treatment, while the study by
Barbosa et al. [19] and the present study required an opinion
from a third party. Thus, we may assume that patients become
more critical regarding their own appearance than that of third
parties.

Just as the difference in aesthetic perception scores, there
was also a significant difference between Africans and
Caucasians regarding the indication of corrective treatment
in certain degrees of deviation. Other studies [19, 21] have

Table 1 Comparative analysis of the facial pleasantness scores assigned by the evaluators according to ethnicity and degrees of mandibular deviation
of the images

Ethnicity/degree of deviations Total sample (n = 60) Group

Orthodontists
(n = 20)

Oral and maxillofacial surgeons
(n = 20)

Laypersons
(n = 20)

M SD M SD M SD M SD p value(1)

Caucasian

0° 7.37 1.79 7.05Aª 1.57 7.15Aª 1.87 7.90Aa.b 1.89 0.213

2° 7.05 1.93 6.85A.Bª 2.28 6.30Bª 1.30 8.00Ab 1.78 0.015*

4° 5.85 1.87 5.85A.Ba 1.69 5.05Bb 1.79 6.65Ac.b 1.84 0.044*

6° 4.63 1.64 4.20Bb 1.01 3.65Bc 1.50 6.05Ac 1.32 < 0.001*

8° 3.47 1.73 2.85Bc 1.46 2.75Bd 1.55 4.80Ad 1.40 < 0.001*

p value(2) < 0.001* < 0.001* < 0.001* < 0.001*

Asian

0° 7.77 1.76 8.35Aa 1.31 6.85Bª.b 1.98 8.10A.Ba 1.62 0.037*

2° 7.90 1.35 8.10Aa 1.25 7.80Aa 1.28 7.80Aa.b 1.54 0.775

4° 6.53 1.62 6.70A.Bb 1.63 5.80Bb 1.32 7.10Ac.b 1.68 0.044*

6° 4.68 1.88 3.95Bc 1.76 4.25Bc 1.92 5.85Ac.d 1.42 0.003*

8° 3.73 1.86 2.95Bd 1.73 3.15Bd 1.73 5.10Ad 1.33 < 0.001*

p value(2) < 0.001* < 0.001* < 0.001* < 0.001*

African

0° 8.00 1.66 8.50Aa 1.54 7.30Aa 1.87 8.20Aª 1.36 0.068

2° 7.78 1.67 8.30Aa 1.34 7.00Ba.b 1.65 8.05Aª 1.76 0.041*

4° 6.83 1.70 7.00A.Bb 1.49 6.05Bb 1.67 7.45Aª 1.70 0.040*

6° 5.18 1.94 4.90Bc 2.34 4.45Bc 1.50 6.20Ab 1.47 0.005*

8° 4.38 2.03 3.90Bd 2.17 3.60Bc 1.93 5.65Ab 1.31 0.001*

p value(2) < 0.001* < 0.001* < 0.001* < 0.001*

Values expressed in mean (M) and standard deviation (SD); *different letters indicate significantly different scores (p < 0.05)
(1) Capital letters compare values horizontally (evaluator intergroup analyses). (2) Lowercase letters compare values vertically (evaluator intragroup
analyses)
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also shown differences in treatment indications depending on
the ethnicity of the person evaluated. As a justification of our
results, we believe again that Africans have stronger facial
traits that mask the mandibular deviation and consequently
the treatment need.

The limitations of the present study highlight the subjectivity
of aesthetic perception of each individual; also, the assessments
were made with 2D images. On the other hand, the study has
contributed to the scientific literature for being an original study,
and the first on the aesthetic assessment of laterognathism and
perception of treatment need using men of three different ethnic-
ities and a confirmatory study that professionals aremore training
for detecting such asymmetries.

Conclusion

The results suggest that mandibular deviation is a major char-
acteristic for aesthetic assessment, considering that the higher

the degree of mandibular deviation, the lower the attractive-
ness. Moreover, oral and maxillofacial surgeons are more crit-
ical to assess mandibular deviation, followed by orthodontists
and laypersons, although there was no difference in treatment
indication by the different groups of evaluators. Besides, eth-
nicity may be an important characteristic in influencing per-
ception and treatment indication.
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Informed consent Informed consent was obtained from all individual
participants included in the study. Additional informed consent was

Table 2 Comparative analysis of the rate of treatment indication checked by the evaluators according to ethnicity and degree of mandibular deviations
of the images

Ethnicity/degree of deviations Total sample (n = 60) Group p value(1)

Orthodontists
(n = 20)

Oral and maxillofacial surgeons
(n = 20)

Laypersons
(n = 20)

n % n % n % n %

Caucasian

0° 15 25.0 6Ab 30.0 5Ab 25.0 4Ab 20.0 0.930

2° 20 33.3 10Aa.b 50.0 6Ab 30.0 4Ab 20.0 0.160

4° 42 70.0 13Aa 65.0 13Aa 65.0 16Ab 80.0 0.537

6° 58 96.7 20Aa 100.0 20Aa 100.0 18Aa 90.0 0.322

8° 57 95.0 19Aa 95.0 20Aa 100.0 18Aa 90.0 0.766

p value(2) < 0.001* < 0.001* < 0.001* < 0.001*

Asian

0° 6 10.0 2Ac 10.0 4Ab 20.0 0Ac 0.0 0.150

2° 12 20.0 3Ac 15.0 4Ab 20.0 5Ac 25.0 0.919

4° 34 56.7 11Ab 55.0 11Aa.b 55.0 12Ab 60.0 0.934

6° 46 76.7 18Aa 90.0 16Aa 80.0 12Ab 60.0 0.099

8° 57 95.0 19Aa 95.0 20Aa 100.0 18Aa 90.0 0.766

p value(2) < 0.001* < 0.001* < 0.001* < 0.001*

African

0° 4 6.7 1Ab 5.0 2Ab 10.0 1Ab 5.0 0.999

2° 7 11.7 2Ab 10.0 4Ab 20.0 1Ab 5.0 0.478

4° 20 33.3 6Ab 30.0 7Ab 35.0 7Ab 35.0 0.928

6° 50 83.3 17Aa 85.0 17Aa 85.0 16Aa 80.0 0.999

8° 54 90.0 19Aa 95.0 19Aa 95.0 16Aa 80.0 0.344

p value(2) < 0.001* < 0.001* < 0.001* < 0.001*

Values expressed in absolute frequencies and percentages; *different letters indicate significantly different ratios (p < 0.05)
(1) Capital letters compare values horizontally (evaluator intergroup analyses). (2) Lowercase letters compare values vertically (evaluator intragroup
analyses)
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obtained from all individual participants for whom identifying informa-
tion is included in this article.
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